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Abstract: RFID stands for Radio Frequency Identification is the use of a wireless non contract 
system that uses radio frequency electromagnetic fields to transfer data from tag attached to an 
object, for the purpose of automatic identification and tracking.  RFID is a new invention of 
Auto Identification and Data collection technology which helps to automate industries, business 
processes and allows identification of large number of tagged objects like books, using radio 
waves. RFID based Libraries would allow fast flow of transaction for the library and will prove 
immediate and long term benefits to library in traceability and security. It revolutionizes the 
working practices by increasing efficiencies, and improving profitability. This article explains 
about RFID, how it works, and its components, reasons to adopt it in libraries, advantages & 
disadvantages. 
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1. INTRODUCTION 
RFID (Radio Frequency Identification) allows an 
item like as a library book, to be tracked and 
communicated with radio waves. This technology 
is as similar as in the concept to a cellphone. RFID 
is a broad term for technologies that use radio 
waves to automatically identify people or objects. 
There are several methods of identification, but the 
most common is to store a serial number that 
identifies a person or object, and perhaps other 
information, on a microchip that is attached to an 
antenna. The antenna enables the chip to transmit 
the identification information to a reader. The 
reader converts the radio waves reflected back from 
the RFID tag into digital information that can then 
be passed on to computers that can make use of it. 
Radio Frequency Identification (RFID) is an 
inevitable technology in libraries, both for financial 
and humane reasons. In present scenario, the 
library usage has risen significantly compare to last 
few decades as well as the library collections have 
grown drastically, labor costs of staffing circulation 
desks have increased in a great deal, and a highly 
feminized workforce spends all day in repetitive 
tasks required by older technologies such as paper 
barcodes.  
Libraries have several activities that can be 
benefitted from RFID. These mostly include (1) 
Circulation for checking out books and other items, 
and checking them back in again (2) Inventory 
management for ensuring items are properly 
located in the collection and (3) Book processing 
for adding items to the library’s collection. 
This technology helps librarians reduce valuable 
staff time spent scanning barcodes while charging 
and discharging items. RFID is a combination of 
radio frequency based technology and microchip 
technology. The information contained on 
microchips in the tags affixed to library materials is 
read using radio frequency technology, regardless 
of item orientation or alignment. The RFID gates at 
the library exit can be as wide as four feet because 
the tags can be read at a distance of up to two feet 
by each of two parallel exit gate sensors. 
2. DEFINITION OF RFID 
RFID is the technology which collects, uses, stores, 
and broadcasts data. Components of RFID systems 
include tags, tag readers, computer hardware-such 
as servers and security gates and RFID-specific 
software- such as RFID system administration 
programs, inventory software, etc.  
RFID is a combination of radio-frequency and 
microchip. RFI chips are of particular interest, 
because they have become smaller and smarter to 
the point where they can be added every kind of 
document and can be read and updated from a 
distance. The data capacities of transponder 
normally range from a few bytes to several 
kilobytes.  
Chachra has describes RFID as: 
Radio Frequency Identification (RFID) is the 
technology that is slated to replace barcodes in 
library applications. It is a form of identification 
that is contact-less and does not require line of 
sight. The technology, though new to libraries, has 
been in use in other sectors for more than 20 years. 
The RFID tags are placed in books and generally 
covered with a property sticker. Antennas of 
different sizes, based on application, are used to 
read the tags and manage the various library 
functions. 
The RFID Solution is a revolutionary application of 
automatic identification and data capture 
technology. In a library environment, RFID 
technology resembles a traditional barcode system 
in that it provides a means of assigning an ID to an 
item and reading that ID to perform circulation 
transactions or to take inventory.  
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In libraries, RFID technology can enable efficient 
and ergonomic inventory, security, and circulation 
operations. Like other technologies that enable self-
checkout of library materials, RFID can enhance 
individual privacy by allowing users to checkout 
materials without relying on library staff. 
3. COMPONENTS OF RFID 
A comprehensive RFID system has four 
components: 
1. RFID tags that are electronically 
programmed with unique information 
2. Readers or sensors to query the tags 
3. Antenna 
4. Server 
3.1 Tags 
Tag is the heart of the RFID system. Tag can be 
fixed inside of the books’ back cover or directly 
onto CDs and videos. A chip and an antenna which 
are programmable and the tags are equipped with 
these both. Each paper-thin tag contains an 
engraved antenna and a microchip with a capacity 
of at least 64 bits. There are three types of tags: 
"read only", "WORM," and "read/write".  
(1) Tags are "read only" if the identification is 
encoded at the time of manufacture and 
not rewritable." 
(2) “WORM" (Write-Once-Read-Many) tags 
are programmed by the using 
organization, but without the ability to 
rewrite them later.  
(3) "Read/write tags," which are chosen by 
most libraries, can have information 
changed or added.  
3.2 Readers/ Sensors 
RFID readers or receivers are composed of a radio 
frequency module, a control unit and an antenna to 
interrogate electronic tags via radio frequency (RF) 
communication. The reader powers an antenna to 
generate an RF field. When a tag passes through 
the field, the information stored on the chip in the 
tag is interpreted by the reader and sent to the 
server, which, in turn, communicates with the 
integrated library system when the RFID system is 
interfaced with it.  
RFID exit gate sensors (readers) at exits are 
basically two types. One type reads the information 
on the tag(s) going by and communicates that 
information to a server. The server, after checking 
the circulation database, turns on an alarm if the 
material is not properly checked out. Another type 
relies on a "theft" byte in the tag that is turned on or 
off to show that the item has been charged or not, 
making it unnecessary to communicate with the 
circulation database. 
 
3.3 Antenna 
The antenna produces radio signals to activate the 
tag and read and write data to it. Antennas are the 
channels between the tag and the reader, which 
controls the system's data acquisitions and 
communication. The electromagnetic field 
produced by an antenna can be constantly present 
when multiple tags are expected continually. 
Antennas can be built into a doorframe to receive 
tag data from person's things passing through the 
door. 
3.4 Server 
The server is the heart of some comprehensive 
RFID systems. It is the communications gateway 
among the various components. It receives the 
information from one or more of the readers and 
exchanges information with the circulation 
database. Its software includes the SIP/SIP2 
(Session Initiation Protocol), APIs (Applications 
Programming Interface) NCIP (National 
Circulation Interchange Protocol) or SLNP 
necessary to interface it with the integrated library 
software but no library vendor has yet fully 
implemented NCIP approved by NISO. The server 
typically includes a transaction database so that 
reports can be produced. 
3.5 Optional Components 
Optional RFID system includes the following three 
components (Bibliotheca 2003): 
1. RFID Label Printer 
2. Handheld Reader 
3. External Book Return 
4. RFID label Printer 
4. RFID WORK MANNER 
In present era, many libraries use RFID technology. 
In RFID atmosphere, all the documents covered 
and pasted with the RFID tags. The second step 
involved in programming or tagging of the 
documents, the documents on which RFID tags are 
pasted are kept on reader for authentication of tags, 
the programming is done by feeding the accession 
numbers of documents, the accession numbers 
retrieved the data stored from the master database 
and the authentication of the tag is done by 
verifying all the data of the concerned document. In 
the Circulation Station, the Check-in and check-out 
functions are performed, at the time of check-out 
the reader reads the data of RFID cards and 
documents to be issued and simultaneously done 
the de-activation of the RFID tags pasted on the 
documents for the security reasons. In this way 
when Library readers are passing through the 
Security Gate, the gate does not alarm about the 
deactivated RFID tags. If someone passes through 
the security gate without deactivation of RFID tags 
pasted on the documents the security gate alarms 
instantly. At the time of check-in of items, the 
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readers read the information about the RFID cards 
and simultaneously activate the RFID tags pasted 
on the documents. 
5. REASONS FOR ADOPTING RFID IN 
LIBRARIES 
Now-a-days many libraries use RFID (Radio 
frequency Identification) to provide the following 
usage in libraries:  
(1) Annual stock-taking: Through this 
technology stock taking at any level 
becomes very easy and can be performed 
in short span of time without disturbance 
of any kind of Library services.  
(2) Rapid checking that the books are shelved 
in the correct area: Through Inventory 
reader, it can be checked in easy and 
convenient manner. 
(3) Searching for specific items using a 
scanner: The specific document can be 
searched by Inventory Reader if loosed, 
misplaced etc. 
(4) Self check out of items: Library Readers 
can themselves issue the desired 
documents without the intervening of 
Library Staff.  
(5) Self return of items: The documents can 
be returned by the Library Readers 
themselves without intervening of Library 
Staff. 
(6) Security: This technology is most helpful 
for security reasons in the Library.  
(7) Library membership Cards: The Library 
membership cards prepared by tagging 
can be used for multipurpose functions. 
6. ADVANTAGES OF RFID 
1. Lower costs and higher productivity: 
RFID applications can automate the 
collection of information about the 
movement and location of assets, 
components, stock or other items; doing 
this more quickly, more cheaply and with 
greater accuracy and reliability than is 
possible with manual methods and with 
more detail than can be obtained from 
techniques such as bar-coding. Data 
collection can be a by-product of other 
activities, eliminating the need for effort 
in form filling. Identifying products using 
RFID is quicker than barcode scanning or 
manual entry of product details. 
2. Lower Manpower Utilization in Library: 
The use of RFID also reduces the 
manpower utilization in check-in, 
checkout, shelf management and 
inventory management of library. The use 
of self-service kiosks and book drops 
reduces the interaction of library readers 
with library staff making them free to do 
other work.  
3. Web Interface: Web interface allows users 
to access the system through intranet or 
Internet, online search of Books, User 
login, online reservation of books, online 
reservation of documents is possible by 
using such type of technology. Online user 
statistics can be known.  
4. Faster Inventory Check: Faster inventory 
check, Shelf management and searching of 
materials can be done through a portable 
hand held reader. It can also be used for 
stock verification and finding of 
misplaced items.  
5. User Information: The user information is 
stored in a smart card, which contains the 
user ID, details of the books issued and 
fines if any. The same smart card can also 
be used for auto fine debit/ collection 
Statistics and Reporting. The system 
provides various reports which are helpful 
for librarians and users. 
6. Increased revenues: By reducing stock-
outs, by avoiding the credibility gap 
between notional stock available for 
orders and actual stock present in the 
warehouse, and by offering improved 
information on product movements to 
customers, organisations using RFID can 
provide a service that creates competitive 
differentiation and promotes increased 
customer satisfaction with the 
opportunities for higher sales and better 
margins.  
7. For Library Management: It is cost 
effective and Scalable for future 
expansion. The use of RFID in libraries 
reduces the overhead of both library staff 
and library readers by reducing the time 
spent in check in/out and inventory check. 
8. Improved quality of data capture: Use of 
the contact-less connection RFID 
approach makes it easier, quicker and 
more reliable to use than “swipe” type 
contact reading technologies or laser bar-
code reading.  
9. Shorter processes: Because RFID 
technologies can be integrated with other 
supply chain technologies (automated 
pallet handling, stock picking systems, 
etc) the time from order to dispatch and 
delivery can be reduced.  
10. Improved regulatory compliance: Using 
RFID to control when devices have been 
inspected or to restrict their movement can 
form part of a strategy to address health 
and safety issues. 
11. Better security: Access control systems 
using RFID contribute to improved 
security of business premises, RFID 
tagging of stock makes it easier to track 
inventory “shrinkage” and tags can be 
used to fight against product 
counterfeiting.  
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12. Accurate, relevant, current management 
information: Because RFID allows data to 
be captured in real-time as stock or assets 
are moved detailed, up-to-date, 
management information is available for 
planning and operational management 
purposes. 
7. DISADVANTAGE 
There are some common problems with RFID 
which are as follows: 
(1) Reader collision: Reader collision occurs 
when the signals from two or more readers 
overlap. The tag is unable to respond to 
simultaneous queries. Systems must be 
carefully set up to avoid this problem.  
(2) Tag collision: Tag collision occurs when 
many tags are present in a small area; but 
since the read time is very fast, it is easier 
for vendors to develop systems that ensure 
that tags respond one at a time.  
(3) High Cost: The major disadvantage of 
RFID technology is its cost. The hardware 
required is costly which is difficult for the 
small library to implement.  
(4) Vulnerability to Compromise: It is also 
possible to compromise an RFID system 
by placing two items against one another 
so that one tag overlays another. That may 
cancel out the signals. This requires 
knowledge of the technology and careful 
alignment. 
(5) Removal of Exposed Tags: The tags 
pasted on the documents can be easily 
removed which causes the problem for the 
library staff. 
(6) Exit Sensor Problems: While the short-
range readers used for circulation charge 
and discharge and inventorying appear to 
read the tags 100 percent of the time, the 
performance of the exit sensors is more 
problematic. They must read tags at up to 
twice the distance of the other readers. 
(7) Perceived Invasion of Patron Privacy: 
There is perception among some that 
RFID is a threat to library readers’ 
privacy. That perception is based on two 
misconceptions: (i) that the tags contain 
patron information and (ii) that they can 
be read after someone has taken the 
materials to home or office. 
8. CONCLUSION 
Recent developments in hardware and software for 
RFID systems have boosted the potential of this 
technology in library automation and security. 
RFID may be a comprehensive system that 
concentrates on both the security and materials 
tracking needs of a library. RFID system speeds up 
book borrowing and inventories in the library. So 
the library staff gets more time to the user-service 
tasks. The technology saves money also and 
quickly gives a return on investment. Librarians 
have the best opportunity of with respect to the use 
of RFID in libraries, but these opportunities must 
now be conditioned with much better knowledge 
and more rigorous action than we have 
demonstrated to date. It is important to educate 
library staff and library users about RFID 
technology before implementing a program. The 
library profession must be encouraged to develop 
best practices on an accelerated timetable, to work 
with other organizations in developing guiding 
principles, and to promulgate its advice as widely 
as possible to model privacy-friendly RFID 
practices.  
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